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HOURLY OBSERVATIONS 
Hourly observations are defined es those record or record-special observations recorded at scheduled hourly intervals. 


DAILY OBSERVATIONS 
Daily observations are selected from all data recorded on reporting forms and combined into Summary of the Day observations. 
record-special, local, summary of the day, remarks, etc.) 
DESCRPTION OF SUMMARIES 


Preceding each section is a brief description of the data comprising each part of the Revised Uniform Summary of Surface Weather Observations 
and the manner of presentation. Tabulatious are prepared from hourly and daily observations recorded by stations operated by the U. S. Ser- 


vices and some foreign stations using similer reporting practices. 
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PART A WEATHER CONDITIONS 


This summary is a percentage frequency occurrence of various atmospheric phenomena and obstructions to vision, 
derived from hourly observations, and is presented in two tables as follows: 


1. By month and annual, all hours and years combined. 
2. By month, all years combined, by standard 3-hour groups. 


A percent value of ".0" in these tables indicates less than .05 percent, which is usually only one occurrence. 
The various phenomena included in each category on the forms are listed belov: 


Thunderstorms ~- All reported occurrences of thunderstorm, tornado, and vaterzpout. 


Rain and/or drizzle - All liquid precipitation, falling to the ground, not freezing. 4 


Freez rain and/or frees. drizzle ase) ~- Precipitation falling in liquid forms, but freezing on contact 
th en unheated surface. 


Snow and/or sleet (ice pellets) - Included are snow, snow pellets, sleet, snow grains, ice crystals, and ice . 
pe Jan end later. (Snow pellets also known as soft hail) 


ark vee 


Hail - Occurrences of hail and small hail are included. 


Percentage of observations with precipitation - Included in this category are the observations when one or 
more of the above phenomena occurred. 3 more than one type of precipitation may be reported in the same ui 
observation, the sums of the individual categories aay exceed the percentages of the observations with precip. 


te 
Fog - Included are fog, ice fog, end ground fog. ‘ 
Smoke and/or haze - Occurrences of smoke, haze, or combinations of smoke and hase are included. é 


Mowing snow - Occurrences of blowing snow (also drifting snow vhen reported from non-WBAN sources). 
Dust _sad/or sand - Included are bloving dust, blowing send, and dust. 
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Bl s - This item if reported, is not shown in a separate category on this form but is included in 
the computat. Percentage of Observations with Obstructions to Vision, below. 


Percentage of observations with obstructions to vision - Included in this category are the observations when 
one or more of the above obstructions to vision occurred. Since more than one type of obstruction may be 
reported in the same observation, the sums of the individual categories may exceed the percentage total 
colums. Also, although precipitation may reduce visibility, it is not considered an obstruction to vision 


for purposes of this sumsary; therefore, the percentage total of obstructions to vision need not reflect the 
total observations with reduced visibility. 
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( PART A ATMOSPHERIC PHENOMENA | 


This summary is a presentation of the percentage of days with occurrence of various atmospheric phenomena. | 
These data are obtained from all recorded information on the reporting forms or from hourly data and com- { 
bined into a daily observation. 


The descriptions of the phenomena in the Weather Conditions Summary above also apply for the categories 
summarized in these daily tabulations. However, it should be noted that in this sumsary the columns 
headed "% OF OBS WITH PRECIP" and "% OF OBS WITH OBST TO VISION" show the percentage of days rather than 
the percentage of observations. Since more than one type of precipitation or more than one type of ob- 


struction may occur in the same daily observation, the sum of the values in the individual categories may 
differ from the total columns. 


A percent value of ".0" in the table indicates less than .05 percent, which is usually only one occurrence. 


This presentation is by month with annual totals, and is prepared with all years combined. 


NOTES: (1) A with rain and/or drizzle was not separately reported in the WBAN data prior to year 19h9. 
fasterae percentages in this colum are restricted to the period Jan 1949 and later. ' 


(2) A with freezing rein or freezing drizzle is also properly reported as a with rein 
ea Sree rain and/or freezing dey with 


(3) A day with dust or sand is included in this summary only vhen visibility is reduced to 
Tess than 5/6 mile. 
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( PART C SURFACE WINDS 


Presented in this part are various tabulations of surface winds as follows: 


1. 


BSR ea 


DATA NOT AVAILABLE 

Extreme Values - Peak Gusts: Derived from daily observations and presented by individual year and month 
for the entire period of record available. Speeds are presented in knots, while directions are given in 
16 compess points from the beginning of record through June 1968, end in tens of degrees starting in July 
1968. The extreme is selected and printed from available peak gusts for each year-month, however an 
asterisk (*) is printed in the data block if less than 90% (3 or more missing observations) of the peak 
gusts are available for the month. An ALL MONTHS value is presented when every month of the year has 
valid observations. Means and standard deviations are also computed when four or more values are present 
for any column. A total raw count of valid observations is presented for each month and ALL MONTHS. 


WOTE: According to Federal Meteorological Handbook Mo. 1 specifications (formerly Circular N), "peak gust C 
data are recorded only at stations with continuous instantaneous wind-speed recorders."DATA NOT AVAILABLE 


Bivariate percentage frequency tabulations: Derived from hourly observations, these tabulations are a 
percentage frequency of wind directions to 16 compass points and calm by wind speeds (knots) in increments 
of Beaufort classifications. Percentages are shown by both directions and speed, and in addition the mean 
wind speed is given for each direction. 


A seperate category is provided on the form for variable winds, which are reported in some data sources. 
In these date where light and varieble winds are reported with no directions but with speeds given, the 
speeds will be summarised in the appropriate groups opposite the column headed VRBL. 


a. Three tables are prepared for ALL WEATHER surface winds, all years combined, by: (1) Annual - all 
hours combined, (2) By month - all hours combined, and (3) By month - by standard 3-hour groups. 


b. A separate annual table is also presented for surface winds meeting INSTRUMENT CLASS conditions as 
follows: Ceiling 200 through 1400 feet inclusive with visibility equal to or greater than 1/2 mile, 
and/or visibility 1/2 through 2-1/2 miles inclusive with ceiling equal to or greater than 200 feet. 


NOTE; A percentage frequency of ".0" in these tables represents one or more occurrences amounting to 
less than ".05" percent. 
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PART D CEILING VERSUS VISIBILITY 


This swamary is a bivariate percentage frequency distribution by classes of ceiling from zero to equal to or 
greater than 20,000 feet and as a separate class “no ceiling”, versus visibility in 16 classes from zero to 

equal to or greater than 10 miles. Date are derived from hourly observations, and three sets of tables are 

presented as follows: 


1. Annual - all years and all hours combined 
2. By month - all years and all hours combined 
3. By month - by standard 35-hour groups 


Due to the cumulative nature of this presentation, it is possible to determine the percentage frequency of 
occurrence for any given limit of ceiling or visibility separately, or in combination of ceiling and visi- 
pility. The totals progress to the right and do.-ward. Ceiling may be determined independently by re- 


reference to the horizontal row of totals at the bottom of the page. The percentage frequency for which the 
a, station wis meeting or exceeding any given set of minima may be determined from the figure at the intersection 
He of the appropriate ceiling colum and visibility row. Several examples in the use of these tables are shown 
on pages 2 and 3 below. 


ing U. S. Weather Bureau and Navy stations did not report ceilings within the range 10,000 feet and higher prior to 
L: January 1949. Summaries prepared from data for these stations using the earlier period and data subsequent 
7 to January 1949 will be modified to limit ceilings to 10,000 feet. Short periods of record prior to 1949 


for these stations will be eliminated from the summary. For Air Force stations, the “no ceiling" category 
; ineludes clear and scattered conditions, and ceilings above 20,000 feet for period through June 1948. 
‘ Beginning in July 1948 for Air Force stations and January 1949 for USWB and U. S. Nevy stations the "no 
qi ceiling" category consists of observations with less than 6/10 total sky cover and those cases where total 
Ri sky cover is 6/10 or more, but not more than 1/2 of the sky cover is opaque. 


x Beginning in January 1968, METAR stations report visibilities to 6 miles and then greater than 6 miles. 


q Thus, for METAR stations, the category equal to or grester than 10 miles is not printed in the tables, 
{ unless the summary was for « period ending before Jenuary 1963. 
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ferring to totals in the extreme right hand colum. Also, visibility may be determined independently by D 


sas 


EXAMPLES FOR USE OF CEILING VERSUS VISIBILITY TABLES IN THIS TABULATION 


VISIBILITY (STATUTE MILES) nag 


EXAMPLE #1 Read ceiling values independently of visibility under column at right headed > 0. 
For instance, from the table: Ceiling > 1500 feet = 92.4. 


Ceiling > 500 feet = 98.1%. 


EXAMPLE # 2 Read visibilities independently of ceilings on bottom line opposite > 0. From the table: 
Visibility > 3 miles = 95.l4. 


Visibility > 2 miles = 96.9%. 


EXAMPLE # 3 To obtain combinations of ceiling with visibility, read figure at intersection of the 
two categories; 1.e.: Ceiling > 1500 feet with visibility > 3 miles = 91.0%. 


- 
~ 


EXAMPLE # 4 


EXAMPLE # 5 


ADDITIONAL EXAMPLES 


Values below minimums stated in the table may be obtained by subtracting the value given 


in the table from 100%. 

Thus, to obtain the percentage of observations with ceiling < 1500 feet and/or visibility 
< 3 miles, subtract the value read from the table at the intersection, which is 91.0, 
from 100.0. The answer 9.0 is the percentage of observations with ceiling < 1500 feet 


and/or visibility < 3 miles. 


Likewise, the percentage of observations with ceiling < 500 feet and/or visibility <1 
mile is 2.6, obtained by subtracting 97.4 from 100.0. 


To find the percentage of observations falling within the two categories given in example 
above, subtract the value read from the table for the first set of limits from the value 
in the table for the second set of limits. The difference will be the percentage of 
observations meeting the lower set of Limits, but not meeting the higher set of Limits. 


The value 91.0 read from the table at the intersection of > 1500 feet with > 3 miles, 

subtracted from 97.4 read from the table at the intersection of > 500 feet with > 1 mile 
is equal to 6.4%. Thus; 6.4 percent of the observations meet the criteria: "cefling > 
500 feet with visibility rd 1 mile, but < 3 miles; or ceiling > 500 feet, but < 1500 feet 


with visibility > 1 mile.” 


Since these tabulations are prepared in several ways including by month, by 3-hour groups it is possible 
to determine diurnal variations of ceiling and visibility limits as well as probabilities of various 


ceiling-visibility combinations. 
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4 This summary is prepared from hourly observations and is a percentage frequency distribution of total sky 
cover by tenths, plus mean sky cover, and total mumber of observations. It is presented in two tables as 
follows: 


1. By month and annual - all hours and all years combined. 
2. By month - by standard 3-hour groups. 


NOTE: #1: Sky cover (total cloud amount) was not reported by U. S. Services until mid 1945. Data, when 
available, were punched for Air Force stations beginning in 1946, but were not available for 
Navy stations until 1948 or 1949. Weather Bureau stations recorded total cloud amount in re- 
marks beginning sometime in 1945, but few stations have punched data prior to 1948. This 
summery will, of course, be limited to period of available data. 
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PART E PSYCHROMETRIC SUMMARIES 


In this section are presented various sumaaries of dry- and wet-bulb temperatures, dew points, and relative 
humidity. The order and manner of presentations follows: 


1. Cumulative percentage frequency of occurrence - derived from daily observations and presented by month 
and annual for all years combined. These tabulations provide the cumilative percentage frequency to 
tenths of temperature by 5-degree Fahrenheit increments, plus mean temperature, standard deviations, and 
total number of observations ix three seperate tables as follows: 


a. Daily maximum temperatures 
b. Daily minimum temperatures 
c. Daily mean tempersetures 


NOTE: Beginning in January 1964, daily maximum and minimum temperatures are routinely selected from 
hourly observations recorded on surface observing forms or from automated data collections for ell 

Air Force operated stations. For those stations observing less than 24 hours per day, and where maxi- 
mum and minimus temperatures are required but not recorded, these are also selected from hourly data 
from as early as January 1949 and later. Please refer to notations on sumary pages and Station History 
for further information on reporting practices of individual stations. 


2. Extreme values - derived from daily observations vith the extreme value selected for each year and month of 
record available. An annusl (ALL MONTHS) value is selected when all months for a year have valid extremes. 


Meens and standard deviations are computed for months and annual when four or more values are present for 
any colum. Two tables of daily extremes are prepared: E 


MOTE: The following symbols are used in the extreme data blocks: 
(1) # 4indicates the extreme vas selected from a month with one or more days missing. 


(2) # indicates the extreme vas selected from a month in vhich hourly temperatures vere available 
for less then 24 hours for at least one day in the month. 


7 
~ 


3. 


5. 


Bivariate percentage frequency distribution and computations of dry-bulb versus wet-bulb eet a ee 
This tabulation 1s derived from hourly Observations end is presented by month and annual, hours and 
years combined. The following information is provided: 


a. The main body of the summary consists of a bivariate percentage frequency distribution of wet-bulb 
depression in 17 classes spread horizontally; by 2-degree intervals of dry-bulb temperature spread 
vertically. Also provided for each of the dry-bulb intervals is the percentage of observations with 
dry-bulb and wet-bulb temperature combined; and again for dry-bulb, wet-bulb, and dew-point tempera- 
tures separately. Total observations for these four items is also provided in two lines at end of 
each tabulation table, which may be continued on several pages. 


NOTE: A percentage frequency in this table of ".0" represents one or more occurrences amounting to 
less than .05 percent. 


b. Statistical data for the individual elements of relative humidity, dry-bulb, wet-bulb, and dew-point 
Cempersrures are shown in the section at the_bottom left of the forms. These consist of the sum of 
squares (5X2), sums of values ( =X), means (X), and stendard deviations (0x). The number of obser- 
vations used in the computation for each element is also shown. 


c. At the lower right of the form are given the mean number of hours of occurrence for six ranges of 
adry-bulb, wet-bulb, and dev-point temperatures, and total number of hours possible in the period 
represented. Mean number of hours is shown to tenths and indicates mean number of hours per year 
in the annual summary, or mean number of hours per month in the tabulation by month. 


NOTE; Wet-bulb temperature usually was not reported prior to 1946. Relative humidity usually vas 
not reported prior to 1949, nor subsequent to June 1958; and was computed by machine methods 
for observations recorded during these periods. All values of dew-point temperature and 
relative humidity are with respect to water, unless otherwise indicated. 


Means and standard deviations - These tabulations are derived from hourly observations and present the 
7. standard deviation, and total number of observations for the eight standard 3-hour groups, by month 
and enmual and again at the bottom for all hours combined. Records for al] years combined are presented 
in the following three tables; DRY-BULB TEMPERATURE, WET-BULB TEMPERATURE, end or TEMPERATURE. 


Qeastine 2 frequency of occurrence of relative humidity - This summery is derived from hourly 
a priests ste ihe vennlet ative percentage frequency of occurrence of relative humidity by 

oes of 10% classes, pias the mean relative humidity and total mumber of observations in two tables. 

a. Table 1 is prepared by month and anmal, all years combined, with month being the vertical argument. 


bd. Table 2 is prepared by month by standard 3-hour groups, with the hour groups being the vertical wy 
argument end a separate page for each month. All years are also combined for this summary. 
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PART F PRESSURE SUMMARY 


Presented in this part are two tables giving the means, standard deviations, and total number of observations 
of station pressure and sea-level pressure by month and annual for the local hourly observations corresponding 
to the eight 3-hourly synoptic times GCI. The same computations are also provided at the bottom of the page 
for all hours combined. All years of data available are combined in both of these tables, although the overall 
period is limited by service as indicated below. 


NOTES: Station pressure not reported for all services until late in 1945. 
Station pressure reported only at 6-hourly times for Air Force stations from Jan 64% - Jul 65. 
METAR stations do not report Sea-level pressure for the period Jan 68 - Dec 70. 

1. Station pressure is presented in the table in inches of mercury. 

2. Sea-level pressure is presented in millivars. pATA NOT AVAILABLE 

Provided below is a scale to convert station pressure values in inches of mercury or millibars to pressure- 


altitude in 1000's of feet. This scale is an enlarged model of the pressure-altitude scale in the Smithsonien 
Meteorological Tables. 


PRESSURE ALTITUDE (1000'S FT) 

tt e 9 8 7 6 § 4 3 2 \ @ “4 
 POPET TY PTN PREY TPT YS EVENT YUVLLYYONEVEYY FOYT FYYYY POVUTEOETY FOOTY TYETY COVEY SUNS FUTON VOD FVENYEVUNY FVCEN TOT FUTOUT EOI FOYET | : 
ss MAAAABAAAE LAA RAdAd MORAL SAAD MARL AAA MAAALSARLA MAAR AAA MAAAASARA MAdAd SODA URAL SAA LADAL SARA DARL BALA VOD a 
2618. NE) 21 22 23 24 23 26 27 28 29 30 JUN 
BAROMETRIC PRESSURE 
a (me) 700 150 000 650 900 950 ivae 1050 a8) : 
a FIT PT YY FPO SPP PVP YPN FPP FPPTCPPPOY PPP EPTON PP PPK FOOTY PPO TYET PPT FPPPTTTTTYCTTT TTT PNET MYTT OOTY FVTTTTRTTT TER POM OPPO TTY TTT POU TNT PPT PPT PPT PPR PY PP ! 
b ' 

y t 10 8 8 7 t $ ’ ] - 


> PRESSURE ALTITUDE t1ooo's” FT) 


2, ae for 
. & 
Sa 
ie Cie! ~O~*~*~*~*SS*C<CS*S eats ews eee | 
at DATA PRUCESSING ®RANCH 
USAF ETAC MEANS AND STANDARD DEVIATIONS |; 
3 AIR WEATHER SERVICE/4AC | 
STATION PRESSURE IN ENCHES NG FROM HOURLY O8SERVATIONS | 
a 93061 STALLISN SITE NM 61973 ! 
STATION > = STATION NAME YEARS ! 
8 JAN FEB. MAR APR. MAY JUN. JUL. AUG Sep ocr NOV OEC * ANNUAL | 
MEAN 125017086 oneneselee 25. O195+ 12085, 06885. 13985.080 42979 25.140 25,090) | 
ces 0163 4: 094 4126 / gha8] | 
2 TOTAL Sone ; ny 7 6 i Stemreenss WEA i 
—— 32. 4. ______4.._1 
MEAN 25001784, 93025.014 5908625, 14925 90356 5.13625, ol A 14025.100 25,093 | 
8 05 SO } 9332 e254 ol4 6152) 2124) 0135; 0066 «=6.099 «41350 6120 »123 ei45 ! 
TOTAL 08S! 4 43. | 
8 MEAN >, LAGE, LOERS 00805, 0878S oTLHP Tah 5017125. 16525.15225.16125.14025.,097 | 290116 | 
alee 0149: 41en eee 0142) 0323: ogee 0061 2083; 096 4129 LSS 2163) e135 
8 TOTAL OBSI g i 14 dé 06 7: ' A 3954 | 
ar eee 
: 2512545, 10835,02525, 060 5, 19425, 19525, 14925. 19129,19985.106 | 
8 1 147 0148. 6152 21465 0000, 2079 0095) 4120 0153) otal 
; : : : ; ‘ 
| 
25.098 3003084 5909925 .10025008525.08425,06725,097 | 
/ 8 0189) 4166: 061) 082, 0094 0166) e161) 0178 
| 9 
ie ; 
A | $.0. 100 . : ae 
 ] TOTAL O85 io] of 
Ea ER ae Cama (Sa ee SE eee eee CO ee es er I ae 
| MEAN 5 nee . 1+ & 5 
eee SS LESS ame : 
- TOTAL O8S : v : 
e fe a ed i et ew me ee ee ea eet ee ee i 
MEAN if +? 3 : 3 é 
oS ad RE SHRP RP ISP sel Seal catst geet saat ce sige tee | gas) 
Tora oo] Pi y Ye 7? n be a 
@ 
@ —susaretac 5 oes torn 


I Pete el Ee Re AE mi ack eens <P “an NE ese) = "i eee oS 


